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(54) APPARATUS FOR DETECTING ERROR OF ELECTRONIC PART MOUNTING DEVICE 

(57)Abstract: 

PURPOSE: To provide an apparatus capable of automatically 
detecting attachment errors of an electronic parts mounting 



device. 

CONSTITUTION: A plurality of dummy chips 230 substantially 
having mutually identical dimension are attached to a detecting 
substrate 232 by an electronic parts mounting device so that the 
dummy chips on the detecting substrate may be photographed by a 
camera so as to compare the positional data of the image with 
reference data to calculate the positioned discrepancy of each 
dummy chip 230 from its regular position and the attachment error 
of the mounting device is detected. The cause of generating the 
error is estimated from the obtained attachment error so as to 
adjustment the mounting device or the error is automatically 
corrected by storing the data of the attachment error in the 
mounting device. Thus the maintenance of the mounting device is 
facilitated or accuracy in the attachment is improved. 
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1 0 ] SB n ° a ^#^ v f <hg^. 
^»gn/ca^g)^gffl» ? y*m&?2>m&j:mt . 

titctm&w^&W) g it-cm&tm&icwm-?-? zmm 
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cac < abb stress**, jfifp, n+wshv y - F«n 

^S15 D a a©«S^CD«*5^<*S!)6nri^o sis 

£&mrsc 4 #^4 c© 

fc„ 10 

[0 0 03] 

«{C3K©ll$IHI*SUTl>;fc. H^KioTi^S^l 

«WH5e*S** - * » -a T tgMlfe*© JIH 

I, & & 6 fcl » C 4 4> * •) . UMi&S^SWpX^ 

■©acfri^Fia^JKasflfflBfe^i/royt. 20 
wm&smmit&to i^nz z>zt* wm 4 l x 

[0 0 04] 

jTf &„ 30 

( 1 ) ?-y > f««^©SWc«^gp 0 a D ^«#-rsii^ 

«ffls#4, -e©^*ffl»w±^ButBm^gp n a n ^^s 
ic ± <o mm 3 nfc <fegffl»y^ & »*&a 4 . 
-e©}«0^gtc «t 0 sijnfc Mf^ 7- ©^©^- 

* zwm?- * taM^xwMmmmm^mm-t zmw 

3£g4 i,xmf8.?z Cii. S^gPr&UgSSsgKiSW * 

»^M^^W3*as*s^{c«. mmmm<otfitiittMi.x'$> 

Sm^-Se n a d^lil»(C«fc»5. H^gBp a p©^-j£-&M<J: 5 1 

nr-tHfitmStiZ. tut, Cfflf-iiiSif- 

* 4 ©ittiHcJ; 0 »»^Sti:*Jti-C^Jg^*®JSt3 n 

•5.. W^ffi8a#*JBSSB"C* «aEffl» 50 
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e>nr. »a©tfta*fTb4is. a&tttu&Btf 
ii^SPp^^gKtgweftT^&ti^Kw:, -?-©m^- 

^SP n n a*^g*^^?>^^Ui^g4 LtffifflSn 
CC J: $*«£g-T £ Ci%<, 

mmtBx-ikmT&ct&xzz. ^m^^y 
&m^&<p^m'2;m<i:*)m^m<2;mxmi&2tix^ 

Kt4Ci#t«4. UfcAi^t, SfSAKSSSgB® 

gttr-^M©^m?:tTt,>. RSI*®«3-e'4fca>(C s 45B 
Wg4Jfi-rc4*SnJtt4)5:S„ Sfc. ^-*6C^>^ 

^•>x^M©ifiUt***fewti«!&€>&c»»-&-e*-3r 
j-mcm-iXismi, SMicS^HS&iMVX h >b 

c 4*s-c*. mmte^^umgmsvikkMrfflzm 
ffiuft^o s/c m^a5 a a D ^gg©y-*3!)S^tcfa 
m<Dmm&mmm.zmmLxi<>titt, m^&mmmm. 
©gi»7 -Y >rssi^g©g#^*«iffl u -en* 

$ftxi>&mm:<Dj>7-i'>x&!gmt l cm.mfflx'i75 c 
t&x-zz, S6tc, ^T-gRa a a^^g«c, mmmm<D 
^-mcm^x^&mm^-j k*-5»^«sw©^ds 

(2) BtiiBm^-apaji^g^, agp^^^ F_4wa 
s«aaiga»fflat»^. mr§amT-si3p a p^^g 

p°p^^ F4©tl^«l^[a]Ka^KP§foofca^© 

gig -7- » ^gnfc»j: , -e©g^^tgiBm^ 

iaMBRg 4 %mr§B^B&^gtc J: <o ^tbm&htitcftti 
8#r. jg^gnfcgigv-^©tog©JE^i©{ag^6 

©■rns*M§B^i6igg©^omM4 orata-j-sao 
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< C <b tc £ -> T a <3 Rg«»HP«ifefett»T -5 

(5) agaaa>-^y F^atf> amasafcgtt*. 
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flpgfKaw^g^y&Bi o^^T-ti?§B^sffisivttcii 

v- »(D^(DIE^§CDfiira»6<D-rngtCg-jC^-C^itl^ 

jgaxstcfec>rB(»t/fcia>»ji»'6> ureal pais 
m.njMxm.mLtci£<omm&mnLx> rn'ommm 
(o^mmMx$>^<ommM^WLn^^<DmmMmn 

( 9 ) m IBM 9 Bs&Basxg** , fiirtBgig^ & gu izm®. 

*)mMt&m§-t?>T.mx$>2> csmic^co^mmm. 

(10) msam^v F±mt> M&mmtmtt*. a 

mom, gga^r^ f tc^gg ^ ^y^mm$-& 
x , jnagftasatc <t *) $$&mm^ f ^ %&mwti t 
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««<oa>)Bsg%Bg»-r&as»)«8agwxg<b. gran 

gf &ggigXj§<i:, 18g|fc©1i^p a pSI«3£gtCtet,>T 

0)g(D^acc j: i,Wi^X <0 3 6 fcjgfe 5 C <!: #T f -5 . 20 
[0005] 

{00 0 6 ] B2{Cfet>r 1 0W. Xffcfrft (0 2tCfc 
t>r2E&*|fiI) tC^ftTiX**?— C©X 
Wr--f)\,\ 0«X#SKiifl!lJ--#*-# 1 1 (05 # 

rs. x«if— zf)i>i o, xsiiga6fflif-*"*-$ i 1 30 

fcctO'^V FU-;H 2^tCj:0X#*|*]^t9«gl 3 
# 3 *l£3 ti-c t> &©t:-£> s . 

[000 7] Xif-^l- 1 0±5C«. 7K¥MrtK*jl,i 
r xtt*(S] t iS^-r ^ YW^fSjfc^tb-r -2. Y$4t— 

1 4#igg3ftT(,>S, ) Yif-^Hi. -ttHcB^© 
Tv h 1 6tc4S!^3ftfc;fc)C?ll|l 8*S*-f 5>d/7'-«J 

2 0*5<fcC^5f-T 5>^-<^F2 2*^UrY*Wg»|ffl1f 
-#*->2 3 (15#i) ic<t^@eg#6tiSCi 
(Cfco-T. FU-^2 4tC|grt$tlT^8ij-r-S„ Y 
#f— 7)H4, YtmShmV-tf*:-* 2 3. *VF 40 
U-;U2 4^{C«k«3 Ytt#[aJjMD§gB2 5«Jnt 
t>£©-C£>£„ 

[000 8] Ytt-f— 1 4±(C«7 - U > hS«2 6 

teitfYttf—^H 4©«tttc<fc»K gp n a D ^#fl^T*5 
g£2 7 iluf2Xtt^^|f)Slg 1 SfcJ^YWcSft^ 

<3 stg 2 5 i cc j: <o mmfenhmm 2 8 mmm 3 *ir i» -5 

©•?*•&. 50 
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[0 00 9] {4g@S©#«3 6<DTIK»*y729 

*sr^f{c® vmrfo * k'k 0 6ti . 7* y > f s« 2 
©s«&g&«>3G#£Sg 2 7 ^-(om^mmmm 3 n . 

S-?gPo D D^#B#CC^(D^^^*-r £ «fc 5 ^ 7* <) > h s 

flKctt-en-etv 7' > h sissgA^ >*<t*sJ:zf7 y 

2 6 £X*fc£lSl«:*« U S«ftgjfc#>3tJ#^ 2 7 K 

[0010] «£{ig&&3df^g2 7©_h^U;t. » 
^13 0*sSWe>titl,>4. HUlE^«3 6ttC©g£g 

mm. 3 0 o*#<o— «saB*-c* ® 3 tc^-r «fc 5 

fc> ft« 3 6 ©±#iC «Rjgf* A 3 8 ^tb^tgiCSW 
6>*iT*s«5, C©RiSf*A3 8{C«fcoTiaS£tt4 0*!S 
to 0 Cc@lteW«i*>ofili^ri^K:«t6^tBK:3m3 
C©@teft4 0«IS^L%L^Aj|g?:^U 
T|gSi)^-^4 2 (§5#I) tC«fc->T3 OSfoH^ 

i<t4>(C^->r--^5 2*J«5^3tl'rti-5. C<D% 

fc> 2ffl©i$r£^Cfct,>T0<KW4 0©f>5 4 

cc^cor^-s,, L/cA5-,r, 0^#4 0©iiI*Kii:#rjr 
zfiVb 2^3 0S-rop H ^Pfe31±6*i-S„ 
[0 0 1 1 ] ^->f--^l'5 2&C«, @3*5J:D>'I34 
^■rj;^{c > *©H(aM8*«t"^i-r*— RH±tc 1 
2ffl©g|5 D a D ^»-s » K 5 6 -WftamHCCflMtttf 6ft 
rfeD. ^->-r— ^;U5 2©^0^K:j:i3^n-e 

^ffi[ig, gp D a D gftiH5g. 9s,m§ms&m. ms&m 
eg, ©s^x;u^m<ag, > , xju«i?fi[««:»«is-& 

<5.<l So H 3 «H^©|fP^± 2 ffi©gp a a o©^ F 5 
6 VftmrniCnx 3 n . El 4 CC*J ^ T lZrj&$m<D R tc J: 
•3SPD a n$l#^^ F5 6 ©{ag©##7n 3;trC<,>& 0 
[0012] C*a6SPp a p^«^^ F5 6ttl,>-rftk|5]D 

r*o. ^© — ^tc-otirR^WKSiig-rs. 

•^•?F5 6«, — ^©^'-r FP ~j F5 8 (H3iUi 1 * 
©*^?ntU5) (c*st,^r^->f -^;i/5 2 tc_LT 
^(cettoj^c^3txrc^ 0 CtlhiJA FUs F 
5 8 ©±ffig|5?ra^-r SiS$&K 6 0KBO-76 2*iJ( 
->7"-7\iU5 2©¥S^(oJ{<:SC>'S«^Sto<3tC|HlK 
nIt^cax i 3#W6n i Ri§i*A3 8©^M(Cff^3*a 

(c*jt^raii^$-&e>n/c€)©r-*o, ^->^-^u5 
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[0013] Sfc, —m<DiiJ fUy K5 8CD#TffiSP 

»a»3PW6 8ccj:orajissnri^. z<D&m$m 

IS 7 4*sH5£3nSiifeCC. tr X h > 7 0 ojffi 

6c«t&snr*o, s/»j>y#7 7 2rt*cj&js83*ifcffi 
mm 1 6 ^suik 7 8 *«rffi»#«*& stisctK: 

^Kffi©«^8 2#Rtte>ft* ^XJl/g^8 4« 

*8 4tC(t H4{Cm-r<fc^CCHJgor-A3B9 

6<ir*j0, T-ASP9 0O9?H14SCc^X;l/^*8 4 
^M>£ "T £ PWt*So TlW*B3fflRK:Rtt 6 ft 
fcR!StK©fi^8B9 1 CCtt*tl-ttl, III— , SffZl, ff!= 
©ff/X;b9 2 1 9 4, 9 6 3WK»3#W6*ITC»4. 

ztit>mmsZ)iQ 2-9 6«*n-eti^c*3*ss&s 

mr.m.m s X;i> 9 4 *c 01 > tftlW^ syj/j-r s . 
[0 0 1 5 ] mrMMyX)i§ 4&j, 03^c^T<fc^ 

fc % «J#gP9 1 Jc±T*fiIK:JSttRl«^@IEofltBccK 

®ttpJtg^K^3n/c®#Sl 0 OiHt^o ^X;l/ 
#ft9 8<Dfi3$959 1 ^69iaL/c±4fW|5{C«, 

£o tit 10 0(t 7XW»9 8f*J<D»8gl 

0 8, 7-AgP9 OrtCDilggl 1 0, aMSittt6 8rt£> 
MS§, ^7 4, 0151*4 0W<D»I»1 14, m^L 

^a-A»gi?ntfco, «tt ioo^+a 

-A#«|&3ft£J:5teJtCT>Tl»4o 3fSCD©#^X;l/ 

9 2-9 Rjmiooos^s&sfc© 
iSftrfc^ K*<D^zi»#-/x^94*i»»'r4* 

T-gPn a D^*fe^^C^o 0 OfcfctlfeJ&Rl 2 0# 

BWttW^ftTfcO* ©#^X;b9 4^cJ:-S^a5 a n aCD 

[0016] 3m<D®.msX)l9 2-96»>Xj^ 
«fc5Cc, ^X;bfi8*f*8 4©iaitel*» (04*. £a, 

r^stirc^a) &B6N4 0 4>BIBN1fc (*ot^3 

ftTt»4) <fc*te&a»L a ^6 6SI5|KL/c{4SK:* 
->7—^l/5 2CC»W6ti)fc 1 2M©SPn a o^S^^ K 
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5 6ttl>Tftfc3ffl^o©iR3»yX;U9 2-9 6^f L 

r^o, ^n^n^m^ D a ^c7fe^fi5r^T€>^®i 2 

Sti»»yX;b9 4(D^*«i 2 0**«^gfc&«:+#K: 
K^T^a5p D p^#^^ F5 6©R#>/X;Hg|±3W 

«^-rs c £ o cc. «fflta«3W±E©fl[RccR 

[0017] y X;M£}#ft8 4<DlHfc{asra:, BUf&SM 
10 3W6 8«cRW6nfcia«»«>tf> l 2 4#^X;M£}$ 
ft8 4(CRW6)tiA:3fflC[)IHWl 2 6, 1 2 8, 1 3 0 
©5%©— o{c^T*c<fcCc<fc9&fc6ftS e 
#>fc:>12 4tt, ^^B8teRtt6ftfcg|»l 3 2 
©iflHHBU ±OfifflCC±T5S^«Cfl»Wtt«:«c^3 
ft. —73, DagP 1 2 6 , 1 2 8, 1 3 0 tt, -/XiUfia* 

ft 8 4&CRW6ftfcgWga5 1 4 2 CC % jg «Ztf^ 

X;b9 2-9 6^n^n^fig«iL/ci tfil 
9W>tr>l 24i- R*Sfl»CRW6ftTl>S. ^x 
;HSJff*8 4K:«3e>K:, *©*MB*^fr£rSTfa* 
20 4 8*qi5JiSStiSt<!:fc{c k RfflfWl 4 8© 

i[a^ccH/co/cfi[jB5c*n-eti2ffl4 liitif 

ttl w X;USfR«K©^^#^ 3#6n*C«cj: 
0, ^X^^ft8 4^HK3ife>tl. Kf/X;b9 2 
-9 6©lo#aiR3ft4o C©BK, fiia6t:>12 
4«H^O&l^^)R|S^afc<fc0iaSPl 2 6-13 0 
-/ X;HStft 8 4 ©@|£4f^-r 

[0018] ±IB©<fc 5&C3ffl©R»-/Xrt>9 2-9 6 

30 »yx;bg^8 4 ©unseen os?— mtcmm&sicm 
ftst^nsoris^ t^ncD®:*^x;^^ffl{4 

{■{C*4^», R#^XJl/9 2^9 6*fia#r-Sffl»a5 
9 lCCRW6n3WSWffiK:**a-C4CiCC«t0tfta3 
<iS 0 »Zl»#^XJl/9 4«:tt2ffl©J5Wffil 5 4. 1 
5 e&±TFiC&A,~cmit>fts m—> fZtf/X;^ 
2, 9 6 &C«:-eft-eft v lIfo(J)gfttI15 8, 16 
0*s±T*lSlK:*5iiTStt*fi[»cRW6nr*jO. c 

ft h mtw& h (Drniytcommt <t o r y x;u©« 
40 [0019] *^-T-a5a D p^^a^0 5 tcm-rmmgim 

2 0 0fCct0©J©3n5 o MSP«S2 0 0«. CPU 2 
02, ROM2 04, RAM2 0 6*$<fc^*ti6*«« 

^X2 0 8CCjg^3n/cA*^>^y *-*2 
10CC«, A*S6K2 1 2*J<tc;f-l/Wy72 9, 2 
11 1 1 6COl>Tttffi^rs) 3&5S« 

2 1 4#Jg«3ft, IBS&[pI8§2 1 6, 2 1 8, 2 2 0^: 
^LtX(iH»«»-#t-jfl 1, YWfgftffllf-^ 
50 *-^2 3, re»*-^4 2^SjK3tiS<fcife«:. SO 



* 



(7) 



#1*3 0 15 14 4 



13 



14 



E1SS2 24, 22 6^UtfUb^^729, 2 1 

[0 0 2 0 ] mm&WS 0 B, »p a n#tt&ia«CC*5l»rH 

5 . *<D*^-BBift© y XJUtMft $ to 0 ©IhI«ESS»# U 
> hS«2 6«:*atSft4IB©@IEafi»ijEa!(r>'rtifr 

gCCB, yX;l/fiSt(t8 4CCga:W6* r i/ciK^W9 9CCK 

e>nr*5 o % m^p D pCD[i$£g^£^jrr 

6JBW3ft*#K:J: OMSnSl^MOjaK^f 
1 1 (H2#J(f() tt^Jtf^ft, ^OfS: 

8 4©«r&*9 9K:«£U >>XJl/«J#tt8-4*iRit* 

«¥^-rsftaaa(6s**iBira6«*jRW5>ft^*o, « 

AO&MlfcK U > h «R 1 2 <D&mm<DffilEte 

&#>3ft*t:fe9, «^BP n a D 3^^v>hS«2 eicmmz 

ft, ^<Dt&, ®^yX;v^m{4g^4ot,^T3{i<Z)®*^ 

x;i/9 2-9 d<D^^<D^-rtif)mm(tcmm^tix^i 
**««kfflsft. »f»$n^if^^iwi^ 30 

&*SiirSc B y X^ajRfiLKtcteiirffffi^ >OH8tRKfi 
CCi:^*yX;u#^lE3ft£ 0 CftCCioT, gp a a aS 
Sf^ ^ F 5 6 BSCc** &»«f -/ XMCj; o T^BBS 

[0 02 1 ] *^SPp n p*^gB|S^ttl^S^ffl^ 
■SttffittMi*» MfeROM2 0 4CC, H6Ct 

fcgfljfry :? 2 3 0fc<fctfB8Ct^Tt^JBK«£U'C 
©tftfiJBXfi 2 3 2 <t , 0 9 ICfK-rm *) S^tfettiJB©* 40 
W242 t*«|[«3ft*ci«:J:or««E3ftTi» 
£ 0 mffB«fi£<D*-T-gPn a p^^aK:, tfegffi^7' 2 3 
0, ^SfflS«2 3 2, S«*2 4 2fcJ:tf«atftafli 

^py^A%#ftrrft^i&iftWSSBi&4©^* , 3. 

»H«lffi««©^- FS^a^^ttflB^FWfDiaSKB© 

[0 0 2 2 ] B7<P lfegffi^y ^ 2 3 0B, tBtWJ/hS 
C^T^BfpSrffljeLTtKS. 2 mm, * 1 . 6mm(DIE 
*ftmi«8nfc)S»1fiK0«Wr*-3t, H10 
GC^T* ty+f-^2 3 4 ©SPp^iRSK 2 3 6 tC«S 50 



©I^n n p i I9SCC 3 ftT SPo D p«^g^ 6 3 
ft, ttlHtB3 0€Cj:orttKffiSK2 3 2€Ctt*3ft 

p a p^^fflS«2 3 2Wft»LTttlHMI©«ka*1f* 
B, *^ftO^«*W»«»c A 9 i£A,T? L$ 5 
©rftS*«, W&m*v7' 2 3 0 5 
*P>*-yr«ffi3ftTte!K Cft©*iS©«6o* 



[2 3 2 tttftCCi 



y^2 3 0tlfe «aEffl«E2 3 2*e*fcB«fei 
t5Ci^ ^«ffl£_^2 3 0*»«T€>BR<D3> h 

2, 9 4, 9 6B^ft^ft^#"r^#^a5p D p©^14tC 
^fcil;@<h3ftT^£fc#>, MSafi2L^2 3 0 i>& 
®S ^ X;u €> cdcc Ji U /c«^affl©^iScD 4> cd 

[0 02 3] l*«2 4 2ft S9CC^f cfc^CC, ^ffi 
3&s*fc^c*C^ , ;> Mil 2 <£D*£t>IE^#;S:f& 
L, ^©Slv-^2 4 0W3nfc«t*l> a a* 
^^2 4 0OTM^U, 6»Ii^^2 4 0^ 

mmmc , ^osst 24201 accs^ r w ccm^ 

6ft, cn66l^l?tJi-r^I*v-^2 40^fF| 
^C6?ijafe^6ftr, ^3 6i©Iiv->?2 4 0^ 
R»6ftTl>*. 
[0 0 2 4] g#S^tCB. XR:«ST5<t 5te«*CD 

( 1 ) X«*|niai«3«IBl 3tecfcCKY*fc&|piaiOSaB2 

(2) Sllf^g3 0tC*jW^^->7"-^5 2, ^X 
JHSJ#tt8 4te£V«*M;Ol/9 2, 9 4, 9 6^(7)11 
$5^, ^X;HSJfi*8 4teiC>m#- / X;i/9 2, 9 4, 
9 6^©SB^tC#or^DSRM 

( 3 ) %$&m£mm<D^&m&tzmwM 

(4) fUt^^72 9, 2 1 1 ODffiHgfcM, te<fc^ 
ft6«cj:4ti«toJ:U J *©WR»6ftfc«©^--*«ia 

(5) m^p a p^«g^m^McDS^{b^^Sl 
[0 02 5] Cft6<D»^CD^< B, *^J60»<D«?-SI$ 

spp d pcd^^^^^ y x;i/ 9 2 mic£ ^m^shcom.m 

{Sg-Tft^f-ut^y ^2 l lrt&WU -/X;HhM£8 
IKiORf^Xil/Q 2-9 6%EIK3ii, $>&l>Bfi 
ffi^tt^g 2 8 CC <fc 0 7* y > F 2 6 CDfiLg^SIM'r 

^irt5^s«^£i>tfc< c£#m^asn a p£HK<£ 

B, ^<IW^^mcCci:^^iii3ft/c^«r^cDf J - 

^cc«^i^r^g#gpcDSUI^ftoft t 
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[0026] ktf\ hjsb ( i ) - ( 5 > <omm> 
(i ) <DMK>mM£, (2) (omm$£S3 otcmm-rz 

{4^^}^S2 7 tca^n, ( i ) (omvmmcD 

*&ffi^Tfc>*l6 0 ^<D^C. ^ffi*«2 3 2^S«(4 

af^2 3 0^SfflS«2 3 4iCgS5n^> o 

gf^/c tlffi^?^ 3 9 

K^ojt^sn, (2) ©^cD^ffl^f^n^,. 
[0027] (i) (DmvmmcD&mic^xm 
wr&o mvmMcD&mmia^ (09 tc^r 

3*g*£2 4 2 CtWft 6 fj 2 

4 0(D^fSCc, ^(D^EPi^O^nir^rj:^ 
CCT-Ut^y^2 9*IE^i3t^i^^»i (msec 
teXMJjfomvmmi 3^J:DSmS24 2*^Kr$^ 
&©T'&&;^ S^^gB^-r^/c^tc^ixtr^y ^2 

9£#!&3tf&£>0£#;i£) £-t±T, 4 
O£}»0-r£<t£fcK, Yttcfrft (@9^tlSi2 
4 2 CD±T*^) CC W St 6 ?fJCD»mv^ ^24 0(D§ 

W*cc^©^EPii8aBcc)5Wii r^r <fc 5 u 

^^2 9*^86 (HBRtC«YU^T|qJiJ|i3S6a2 5 0 

mm&2 4 2*%m) $^riiv-^2 4 0£jt^-r 

^2 4 0Olfitt(x 1>1 . y 1M ) <fc«IT<Dr** 0 
[0 0 2 8 ] S«^^2 40*)lt-r^<S?|f2 4 

6c 191 l*cSVr<fc9K\ »IS2 4 2 0W^:X«* 

^DfcifhK, «£<frfr&xffc^&cL x % vfft^rr^J 
tcL ¥ Btn/c^jciaiK^cfcor^-r^xw^iPitei^Y 

tfttltft^DMbW <x, y) r&£«i§l1£24 2_hCD 
*<£>^«« (x + e x + 0L V , y+e v + 0 L, ) £ 
Lfc^-Dt, i tf j M<DWm~?-2 2 40*T\s 

12^tct^^ ^CDS«v->7240te:, B^ffiS 

Ax,, j + Ax,. ,' =e« +9Lri 
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^^Xtt^fplJC (e x +aL v1 ) tcttVtiZC 

ttt£z> 0 c(D*rna«, ccDSitv-^240 

-^24 OCD-rnO^lrJfilAx,., ' - 
iff j m<DW&-?->?2 3 0*f Ub^^72 9 CD 

4 0 tt, BSKM#&l>»^<D{4Bfr6> YffcfrioKC ( e 
v + 0L,,) /cttftl, CCD-rnM«, SISS2 4 2CD 
10 l^iAy,., £f*Utr#^2 9©Jtf£fc<fc9f#6 
ftfc^SMiAy,.., ' <h<DfPfc*LC> ft 
4b\ ^IWc^C^Klfv- ^240 IH±<DfB*t{£ 

[0 0 2 9 ]^ S6tC^-riH«PM^tB^-^>CC 

*r. xr^si axF\ s i (bDSMSp mvxr 
20 (Dii7-^240^i/b'*y72 9&cj:-3-cje#:JS 

ftSti, f-Ufc^y^2 9(^«^<bS*v-^2 4 
OCWiOfhAx,,! ' , Ay,,/ «Sh 
6o SfiJCCXttSC^f tr<D»gv- * 2 4 0 # 

fUb^^72 9 (^Kfflli2 4 2) (DXWCW 
K&mc^ioMWiZti. l«v^>7 2 4 0(7)fiSfcj:^ 
rUb'^^72 9<D^«6^fnj<b*fjS^*CRAM2 0 6 
©iW^ffliBttxUTCCtaftStia., fhAx tl1 ' 
Mm^-^2 4 O^Ltf Ub'^^72 9*siE*rnlCC 

&u § i± 6 ti ^ m& <d m t mi ft m $ # 6 ti s it 
30 <Dffit©2fflroas«e>*i. Ka«snr«nftsns, x 

WtC^fCC^ 6 ff OS^-e- ^ 2 4 OtfUfRStifcft 
e>tf, ^CCYWC^mc^6^J<DS*|lv-^2 4 0*5 
Jl^^n^o COig^tCfc-rUb^y ^2 9«Y|*^foj 
tC*5^rffi«^tt§#6n, ^*?iv^^2 4 0CDJi^ 
{C<fc0f#6n^iE*ft^ttB#<fcjS^^»^<b(D2<iCD 
ThAy.j ' &mm~?-5 2 4 0©fil*5<fcl>TUb 
^729 O^Kj^fpJ <h*fj£WWrS95EffilBttx y TCC 

[0 0 3 0 ] S$v->72 4 0©ttft*«70fc66 
40 « v S 3 3W^f S ti, 2 4 2 ©HJEttBR* 

ct^wfbn^o i ncomm^-^2 a o^^ut^^ 

^2 9©Xtt^r^CD«ttCCJ:0»«r5»^*«^ffiti 
i ff j n<OW&~?->7 2 4 0 ^coc^r ( 1 ) j&&*fiE 

[»1 ] 



(1) 
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$/c iff <i + i) 2 4 0K-3i»r * [«2] 

Axi. (i + D +AXi. (j + i>' =e x + 0L,i (2) 

shtc. iff iff < j + 1) mt<Dmm-?-i>2 * mrsi 

4 0ia©iSf»iCB8L-C (3) 5£#f#6ft£. * 

Xi. (j + n +AXi. (i + n +AXi. <i + n' 

- (x, , + Ax,. , +Ax,. ) =P - (3) 

P«X«^lS)CCte^-CBS-r-5»K*v-^2 4 0HOS 24 0©aHMS**»6t* (4) ; ( 5 ) &,W®htl 

Yi^)(cfc^riSt5S*|v-?2 4 0 5. 
P^©»r BISKc. i ff ( j + 2 ) ?iJ©S«V* [«4 3 

Axi. tj+2) +Axi. <j +2 ) ' =e« + 0Ln (4) 



[*5] 20 

Xi. (1*2) +AXi. <i + z> +Axi. (i + 2) 

- (xi. +AXi. <i + D + Ax>. u + n' ) =P (5) 



±fa5jl©5$©5%, itm&X £>S©«> Ax,., , A 

Si ctie.5-3©*ttx**ifijK:*jc»-c5:t f »{cP«rs 

3ffl©»^-t?2 4 0*aS»-rSCiK:«t0ff64a. 30 

tfe©w#*neh2^irofs^$nsc * 

/c. Ytt#ftK&&**^-*2 4 0te^TfeH««: 
^SLTSCi^rt, l^"J«^2o-r-0©e v fciO* 

e , , e©«n», jE-ftfafemmoT-z tmftfa®*h 

m<0 <f-$b ©W#«C -X > Tff otfc. *i#>— #{C 
-^Ci-CO^ff-sf^J:!,^ 

[0 0 3 1 ] l^gie, , e v **J:tfe #J«H 3 ftfc 40 

fccfc !>* 6> . i ItRAM 2 0 6 ©*ig«B5£g*MfEtS 
Ax,, teWAy,., #»HSftS. HJERSiiSD 

^Mfc«fc o'^fjJfiii ©fflttj&irr s milBS; a x , , + a 

x,., ' = e x +«L„, Ay,,, +Ay,,, ' =e v 
+ 0L,,©e x , e v tsitfeKfJSISISie,., e 
„*»J:Cf0. jWA3ft> Ax,, fc-fcWy,, *** 



[0 03 2] jtDK^iiS^-^2 4 0©S^.COt,> 
TIE:£|nJif£ttH#© © t jE#|Sjf?8t)B#© 4> © £ © 2 

7^f r -^*5j:f>'f-L't*^^72 9©at9:frl$Ii*fl£tttt 
■CRAM2 0 6© , 7-^>^iyTCCfSffl$n-5.o s*s 
•7-^2 4 OBH-ftlfe. XffcfrfiteW&ffiYlkfr 
tHlKW^JiKRU. Hi©*i£v-*2 4 0(COl,> 

■c, ^©a^-i'^xii^'rfijtcw&ffKS-rs** 

v- <t Itf U ^ 5 2 9 ©iEMW*l&I©^ttK J; 

J <7 2 9©iE^Pi*i^©«sti.c < fco»fls3ti« *»e»n 

S 2 i»S© YffcfrlBlSM <3 i ©^ft 4 il©i£ <0 tSMifi 

jtos-e&ftfcSL s 7 ictet,^r3t ^^©^tB^sHff 
*>tt7£#>5#>#ffi£3tt&#. c©fiJ^«NO-cab0 . 
;u- =F- >©*ff « S 2 &cM 9 . S^'di 0 BH6©*kU*«ff 

o> m©*tsiui-rs©t?»c©^ii : &i^*t?*&<'>* i 

t*S7©«S*SYESift«J. S8K*.>t8I»B3 
Sti. RAM2 0 6©i*DSMfeKttiyTK*ttS*i 

So 
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[ o o 3 4 ] &tc. =£#«g3 o«tcj6Br<&me c*©»,&is#^y k 5 e kj: <9gf$n5fcft 

(2 ) OKSOlftmtco^rittiH-ri. ( 2 ) ^©0D{4S©^a^ L 2;2 3 0Bm>(C£< IUD^ 

Ufc*. «*©«»C-X>T (1) 4 (2) i©^H© [0 03 7 ] C©t»ttROM2 0 4fCttM3tifctt* 

(l) <dk**£l9Iivc (2) <dms ffif^S»^nyi>A«:«-,-cfTtoh4©r*6*r 

mmmsias^xte. wa?©«t^{c^->^-^5 2 o««2 5i<wit»)*s^rtitiE36rffli<csj:5te«tt 
cc 1 2ffl©gp D n n ««^-^ k 5 6^entte»), 1 m mmm2 3 2*s^n.5J: 5«cntort»5fiWBjMto 

94, 9 6*S|X0#W6,nr^S„ *«yXjUtt£a$r 10 f, IMfc||fflK*ttr«. 

3 6 (1 2X3) ffl*r,. **i5,*J9 0fltro4o©tt HflSKtt. f u gfty 7 2 9 K«fc y 7 2 3 0 

g(C@«i^-ti-6n^»/c*. gftl44 (12x3x4) ©&*ffiBglM©l*tfj 4 . *<D& ffl*S#{C*^< 

«OIl>IC||4i*ft*s§St S c 4 4* «3 . c*x*>^ S«2 3 2 «WS»>*iE*J: WMf^XAOHIBKEtttf 

»JCB14 4*Oj^fflf^2 3 0«»r*Ci*« b>SS»Kli*ttH]oatt<&r>. »t>3J&©*:«>© 

T*ti*ti 1 6 @©«Sg*tH*sfTfeftS «fc 5 K&,Tt [ 0 0 3 8 ] ±attHfi^8«#»T0fc66» 

•3. 2304 (144X16) m> i*&m*v7 &ffffl»£2 3 2*J-SJIMiStCR3tifc«. WVlEfi 

2 3 0#iJt#;5*i£ o [SjfCjiP.n-oo. y-U-b^y ?2 9tC<i:<r>& &&m?-v 
[0 03 5] CttefeSffl»,7-2 3Qg)feafflSg2 20 72 3 0 ©tMfcWffctlS. *LT. {#6n^©f- 

3 2^««fiB^«B5Bffier***s. *3tttfflf?tt *#^3ftri>.2>3tSft8©-r-* 4Jt©3*l 01 

BucnrrxMsmsti*. *sflis«2 3 2±tcz: ©«»i6M*wai3*is. 

£*»T?^-r«fc 5 fc«Sl>fl«2 4 6 **«4 ffi. 814 8 [003 9] JJE» 1 ©tfamglflffiftDJ: -5 CC XN 

fl. AH-19 2«IBeS*ir*») L *tl*h©|R«2 4 3 4Y«*|fil^»)»B2 5©^r)gg«* 

etc. *© 1 o^fflijccfc^LTTn-Tcfc^c 1 2<lTo ^"Cl»«?t». C©iS »)«£#* 1 ©$*K£*>6£ 

<ojsi£»^2 3o*«nniKiW3n*<o-c**. Lfiswir. *2©ianp«*i*«>6n*. c©»2© 

#««2 4 8«SS9 6mm. ta8mmT. S*Sa3 OKjeBOT^Cafc©?* 

2:2 3 0 Bffi«2 4 6©te7j[Sl©^{CS§^fSj(c?&-o £„ frfc, jgOKStt. £$£2 4 2±©liv-^2 

3 2±JC|fiM*W*iaiK:8mmt»9 i r.«5EStii«T-^E 30 t^flj^ y 7 2 3 0 ©ftgCtfctt-531 QglMB, ^ne> 

* 2 4 0 ofiiKfcw 3 m <o mmicm-i^xik 

-^2 4 0©iE*g{4S<5r*^4L. 22©fii?3&5S*v- 

*2 4 ooeratr? ^4i^i;-r*2,iE#^©^«{c*ji,» 

tttSii7-?2 4 0©iE«iaS4|5ID*©jMOSM 
ai*S4#ftLT&J:<. &3l>B@l$4^3^|eg!£ 
^2 3 0 *Ht?1g|fc©£*£v- ^240 ©iESt&Sfc 
*WSiS»>Stgj&»6*tlBK£K:J: 0 *© *aEJgy» 7 2 3 

[0040] ±ie©<fc ^jc ur^^tifc^ 1 <omm 
mt m 2 ommwm t B-tn-etianHK r a m 2 0 6 © 
^ssMfBtix y r tctgffi $ n z 4 4 *> <<c%mmmm 

3*1, ain^BgTiCRTT^ X7W-$>7y>*K: 
* 5 l5ID-C*S^fflf LZ 2!2 3 0 Bl Q®?-o$>*)> C 

ne> 1 6 ®-fi<D &g;m?- -j ?' 2 3ooymwmm&zt% 

1 ^A-^foK»tf6^it, ^fii-^3 amtfiW 

asti*. mMtkftfimc-e$>z &mm?v7' 2 30m 

02 ©&*B£t*?©ittt^Cctttt©iarg&-cft 
0. $/c. g^Mfeff^Sft y 7* 2 3 Q CDS 1 



©#*fcS£e$*lSC44&£. 
[0 03 6 ] fLT, «a*2 4 8Ktt. 7 
^5 2© 1 HHSK^T. 1 2«©8&&*ar-sy K5 6 
©£-*{cjg-r-5 Hf-3©RfyX;i. (9 2, 9 4Sfc 
B9 6) fC<fc«3. *©®f/XjKO-|aHgttj|'C, 
S?ij?72 3 0*5g§3h5. *8W[6]K:3fe.&4ffl©«i$ 
2 4 6(CB. K#yX;l/©|5H£aa%0S, 90S, 1 
8 0m^J:U2 7 0g^git tai»^ 2 3 0*s^ 
S3*i. »^tcMA3ffl©M^2 4 6{CBS(r : >(CS& 

z®.ms XMc£*) &&m? v y' 2 3 o^#gn.s. 40 

«E4ffl. «3<@. it 1 2m<Dm®,24 6<D&*lC 1 2<i 
f-QP Mffflf -^ 2 3 0fimm$ft2>C±icJ:~>x, 
14 4 (12X12) «R©jfeff:r 1 ®?-o<D®Mm± 
^2 3 0*^6#$tiSc4 4tt»). Ctuftil 6H«I») 
M^n^C 4CC«fcoT2 3 0 4 ^© tegffl y V' 2 3 0 

gfi«S©»«2 4 6 4«±ISBE*»64#B©«W2 4 6 
4 (C B©« >/ X;UDSi 4 HSft S 4 tco t, > TH D*fr 
r- lfe^ffi^ ? 7' 2 3 0 3 ii -en6MM«{2 4 6 
©±T^(63©{4S*5|B| DT^ ^$fflf:.7' 2 3 0 BI5) 50 



(11) 

21 

[oo4i] ^^^<Dmm^m^^(otcit>(Dmm 

ttttJ**fTto*i*. COtt^CCtt, fflatyXjl/9 2. 9 
4, 9 6(CJ:S <tti^^ 2 3 0 <PgBMfc«BHEfl>tft 

Wfcj:a f -en^^-r€>/c^cD^ffl»^2 3 2<waw 

ilHStctftoni. fit, 

iltRAM2 06 OSWtilieitx V T 

2, 9 4, 9 6©HRfil««ffi^attWK:tft>n, «^ 

&m Ltcm^<D?~ $ fornix smmc^MzisMz 

■577? F>***-^ I C^«L/c^2M±^L2!2 5 

[0 043] ilSBKWCctel^r SffifttHSMtf* 

&o ^CD—flfeB l 4 , BlSCC^f,, COKS&ttl* 
$ft2 6 0±CCX»f— ^2 6 2iYHf-^ 
;l^2 6 4i«^ XWrf— ^2 6 2_bOCfaiBtfc£fl§ 
S«2 3 2Mi«2 4 2 £@^l>T7K¥ffi±Of£f;<D 

;V2 6 2, 2 6 40±*tCtt, 2l©fl/tfW72 6 

6, 2 6 8 ^entl^o Sf U 7 2 6 6, 
2 6 8 raP1Jfc<D333r& 2 7 0 i^tlCC@SO^^^ * F 
2 7 2Kl<fc*h ^<DfW(BRIffiK:a:SF*nt:c>S. 

ut'^7266 \m% m&m*v7' 2 3 0 */N&©jft 
^m? 2 ^ ittsfcftofeo'ct 9 . fi/t^7 

2 6 8 63:grE ^aW^y^ 2 5 0 g^CD ^fegffi^y ^ 
£ffi#rT£/c&CDk<Dr&£e fUt:W726 6, 2 
6 8\<m$z&1±<0%m$2 7 3±OCRTf^7*U^ 
2 7 4CC88»3hr*50, ^fflfL2-^2 3 0. 2 5 0 

[0 044] *Wt«m*K*H^*«T*Wtl«E« 

7 , ay7A5CSfotXi7'-^2 6 2 1 Yttf*-^ 
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2 6 4, f-Ufc'2M^2 6 6, 2 6 83J*fflffllU 
TOHff2 3 2CCfe»Snte «aEffl^y^ , 2 3 0, 25 0 
*\ Sm«2 4 2±<DS*v-?2 4 0£iiirr&<!:<b 

2 4 2<omm-?-2 2 4 o tt*»M«us6«a*©x*4 

f-^2 6 2, YH^-^V2 8 4 0X36 OWfttlftffl 
Sffl*«2 3 2 tCitgn/c i$ffi^^ 2 3 0,2 5 

[0 045]^^ »CRTf^7'M 
2 7 4tC^SnSiifcCC, B^l/fc^? 5 -f * ^Rtt 

^tf^CRTf^ X7*l/>f27 4©i/T*ItSfR 
[0 04 6] , 

ayB««2 3 2fc. isifco^#fta£tS5£u ^ne>n 

>hS«2 6 5:X«l*falS0Sai 3 £ Ylfc&tfti£»)SS 
30 g2 5 £(DiE^<t3S!^£OC^Tn^— ^<D^<DitD 
CC<fc5»tt31i'OO««af^2 3 0«:«»rS 0 36 
0^*--*|nItc9i2«>4<D», Wi36t)S5«l 3, 2 5(D 

1 6 £<D) *0fipeEK:j:OjE*l5l36O iaWWaOiT 
[0 047] f#6n/ctlffll«2 3 2 **MS4fttiJB 

o, 2 5of«it k mm*&m?z>. c<d&5 

CC, 16»g) «aEffl^y ^ 2 3 0 «rig— (D^-rSg^fS-B" 
40 fttt, K*K«3 0tCiSH-r*«3inR»*«tag»BW-S 
CiOTt, m^p n p*^S^^^^^Ui^^^ 

[0 0 4 8 ] fel±©SOfc«K:*JlirW. ^t^y7' 2 
3 0, 2 5 0 5 2 3 2 *H«E#ffl 

£ $ nt^/c^, ^ y > h*«^^cc^gpp a p^^# 



(12) 
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[0 04 9] Btri5HttFiI{C*J(,^r«, S-T-SBS^ 

«6*«*.Tt»fc*i. C©«tB*<§*ftUS^S|!n n nlii£g 
[00 5 0] BOfEHSfifiRltCfeCiTtt, — $£»^mtO(,> 

[005 1 ] ifc, iiufe55&sw<::tet,>-n;t. tfctSfl^^ 
n/c«s{4g^#$ «t 5 «cft otutaji, /jn 

[0052] i#s¥iS3fc©«sn*&jift-r-& c i a 

[0H©fgigftl&Hj] 

[0 1 ] *¥m<D-mmMv$>z>wm&mmstic£t)m 

[02] ±^^UM£tt£fc«?a|SA%£& S( z) 

[03] ±.im*&&m&mm<D-$i<DsEm®iwm-c$> 

[05 ] ±IB^-?-3Pn D d^^@©*iJffl)«g^^yn ? * 
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* ?0r-*-5 o 

[0 6] ±l3Sflt83Sgg©ROM{C^iW$nfcj||O^M^ 

[0 7] ±iam^ta^g©-«^^-c4>sMSffl£ 
[08] ±tmmimmm<D-mi&&x-c*>zwtmm 
[09] ±ERa»ajsB«cfci»rfitfflsns»is*o 

10 [010] ±KR3g*HJl!t«(cijt»rfi6fflSti4 + + <j 

<m.m*kwm S0r* s. 

[012] ±Eia6tftaSl5»c*5i>rfft>nS2Si3»« 

[013] *l6^©giJ©HSSF5»g©-«i5c^-c*s 
^af_^*^-T3PH0r* S „ 

[014] *»?8©3 ^(CJ5lJ©*«feM-C*5ISi|^ffi^ 
g£7n-r s FE0r*.£. 

20 [015] ±ias 6tcso©sat«r**«»i!ftHj«ai* 

?r:-riEM0-C$)€» o 
[W-^©|HK] 
13 Xftl^ffiJiitj^g 
2 5 Y«|#f6ji#i)iiSg 
2 7 S«figfc«>3:8F£Sg 
2 9 fl/t'*^7 



30 
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